An efficient and expedient procedure for the synthesis of some novel 3-(2-(4-oxo-2-aryl-1,2-dihydroquinazolin-3(4H)-yl)ethyl)-2-aryl-2,3-dihydroquinazolin-4(1H)-one and 3-(4-(4-oxo-2-aryl-1,2-dihydroquinazolin-3(4H)-yl)phenyl)-2-aryl-2,3-dihydroquinazolin-4(1H)-one derivatives is described. The method involves the one-pot five-component condensation of two molecules of isatoic anhydride, two molecules aldehyde with and one molecule of diamine in the presence of a catalytic amount of KAl(SO 4 ) 2 .12H 2 O (alum). It affords the corresponding product in high yield with very short reaction time (50-75 min).
Introduction
2,3-Dihydroquinazoline-4(3H)-ones are important fused heterocycles due to their potential biological and pharmaceutical activities. They have been used for the analgesic, 1 antitumor, 2 diuretic, 3 antidefibrillatory, 4 antihistamine, 5 vasodilating agent, 6 tranquilizer 7 properties. Several methods have been reported for the synthesis of 2,3-dihydroquinazolinones, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] using various catalysts such as stannous chloride, 18 ionic liquids, 19 cyanuric chloride, 20 and Sc(III)-indapybox. 21 The synthesis of bis-quinazoline derivatives was reported in only a few papers. [22] [23] [24] [25] [26] [27] The synthesis of 3,3'-(hexane-1,6-diyl)bis(2-(4-bromophenyl)-2,3-dihydroquinazolin-4(1H)-one) was described through a condensation catalyzed by iodine in ionic liquids 28 in very long reaction time (6-12 h) and 3-(2-(4-oxo-2-aryl-1,2-dihydroquinazolin-3(4H)-yl)ethyl)-2-aryl-2,3-dihydroquinazolin-4(1H)-one was reported by Reddy, et. al. in 1993 via two step in AcOH. 29 
Results and Discussion
We have concentrated most of our recent studies on the preparation of biological and pharmaceutical nitrogen-containing heterocycles and have already described simple and efficient procedures for the preparation of dihydropyrimidinones, 30 spiro-quinazolines, 31 and quinazolinones. 32, 33 Along these lines, we designed the five-component one-pot synthesis of bisdihydroquinazolinone 4a-r from two molecules of isatoic anhydride 1, two molecules of aldehyde 2a-r with diamine 3a-c using alum as a heterogenous catalyst in EtOH 96%. The alum acts as a reusable Lewis acid to catalyze the reaction of isatoic anhydride, aldehydes, and ethylene diamine via the activation the carbonyl group for the synthesis of bis-dihydro quinazolinone. [34] [35] [36] Furthermore, the benefits of using this catalyst are numerous since it is non-toxic, inexpensive, non-hazardous, easily available, reusable with no substantial loss in activity and allows easy work-up for its separation. From a mixture of isatoic anhydride 1 (2 mmol), benzaldehyde 2a (2 mmole), ethylene diamine 3a (1 mmol), and alum (0.15 g), 3,3'-(ethane-1,2-diyl)bis(2-phenyl-2,3-dihydroquinazolin-4(1H)-one) 4a was isolated in 91% yield. The reaction was carried out under reflux conditions for 70 min (until the isatoic anhydride disappeared, as shown by the TLC analysis). Encouraged by this success, we extended this reaction with a range of different aldehydes 2b-r and diamines 3a-c under the standardized reaction, furnishing the bisquinazolinones 4b-r with good yields. Interestingly, all the products are insoluble in hot ethanol and precipitated during the reaction. The results have been summarized in Table 1 .
For wide variety of aromatic aldehydes (electron withdrawing or electron donating), the desired products were obtained in very short reaction time (within 50-75 min), good to excellent yields and simple workup procedure. The solid products obtained were just filtered of the reaction mixture. Water (25 mL) was added to the resulting solid (for removal of alum), filtered and washed with hot ethanol to give purified product. All products were characterized by their IR, MS, 1 H NMR, and 13 C NMR spectral data. a Isolated yields for purified compounds.
In conclusion, the present method indicates an operationally simple and efficient one-pot fivecomponent reaction for the preparation of bis quinazolin-4(3H)-one using the inexpensive, nontoxic, and easily available KAl(SO 4 ) 2 .12H 2 O (alum) catalyst. In addition, low cost, excellent yields of products, easy experimental work-up procedure, and short reaction time make this methodology a valid contribution to the existing processes for the synthesis of bisquinazolin-4(3H)-one.
Experimental Section
General. Melting points were obtained in open capillary tubes and were measured on an electrothermal 9200 apparatus and are uncorrected. Mass spectra were recorded on a Shimadzu QP 1100 BX mass spectrometer. IR spectra were recorded on KBr pellets on a Shimadzu IR-470 spectrophotometer. 1 H and 13 C NMR spectra were determined on a Bruker 300 DRX Avance instrument at 300 and 75MHz. Elemental analysis for C, H and N were performed using a Heraus CHN rapid analyzer. All the reactions are monitored by thin layer chromatography (TLC) with UV light as detecting agent.
General Procedure for the synthesis of bis(1,2-dihydro quinazolinon-4(1H)-one) derivatives (4 a-r).
A mixture of isatoic anhydride 1 (2 mmol ), aldehyde 2 (2 mmol ), diamine 3 (1 mmol), 0.15 g (0.3 mmol) alum , and 10 mL EtOH 96% in a 50 mL flask was stirred at reflux for the time period as indicated in table 1. After completion of the reaction (monitored by TLC, ethyl acetate /n-hexane, 4:1), the solid products obtained were just filtered off the reaction mixture. Water (25 mL) was added to the resulting solid (for separation of alum), and the resulting solid was separated by filtration. The crude product was washed with hot ethanol to afford the purified product. 4,4'-(3,3'-(Ethane-1,2-diyl)bis(4-oxo-1,2,3,4-tetrahydroquinazoline-3,2-diyl) -1,2-diyl)bis(2-(2,4-dimethoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one) 
3,3'-(Ethane-1,2-diyl)bis(2-(2,4-dichlorophenyl)-2,3-dihydroquinazolin-4(1H)-one) (4e

3,3'-(Ethane-1,2-diyl)bis(2-(3-ethoxy-4-hydroxyphenyl)-2,3-dihydroquinazolin-4(1H)-one) (4f
